ABSOLUTELY UNIFORM ILLUMINATION OF LASER FUSION PELLETS
For direct driven laser fusion to be successful, the spherical fuel pellet must be illuminated to a high degree of uniformity. 1 . Various symmetric beamtarget configurations have been proposed to achieve this uniformity. Most of these designs are based on laser beams that are targeted on the spherical pellet from the faces or vertices of the five Platonic solids (the tetrahedron, cube, octahedron, dodecahedron, and icosahedron). 
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Z I i (X.)A(Yi)cosy i (2) yi is the angle between the i-th beam axis and the point (8,0), and I(x.L) is the beam intensity profile of the i-th beam in the plane orthogonal to its propagation axis.
Assume that all of the beams are identical, symmetric about their axis of propagation (so that Ii x I) = IY)), and that each beam is opposed by another that is antiparallel to it and aimed at the point directly opposite on the sphere, (T-ei,1+9.
Then for the special case that the beam intensity profile and the pellet absorption function combine so that:
all angular dependence can be removed from the energy density on the pellet * surface.
To show this, insert (3) in (2) The first requirement in achieving energy uniformity is that the last three terms of (4) This includes the case of odd J (see appendix A).
Next, the angles { Jkf are further constrained by the condition:
Ecos2 jk = Esin2 jk -J/2(
The {ojk } given by (6) satisfy this condition if Jk > 2 (see appendix B). With this requirement satisfied, the energy density is independent of azimuthal angle and is given by:
When the coefficients of the cos29 and sin 2 8 terms are equal, the energy density becomes independent of polar angle also. This requirement reduces to:
Pk(cos 2k -1/3) =0 (9)
If conditions (9), (7), and (5) hold, then E(-,)/I° = N/6 (10) and the energy density on the pellet has no angular dependence.
The simplest configuration for which the conditions (5), 
54.7360).
In general, given K > 1 and Jk' there exists an infinite set of configurations that satisfy the requirements.
It is possible to extend these results to more realistic situations.
Refraction considerations give rise to more general and complex conditions than given by (1) through ( angle ' and refracted to the angle 8.
As a practical example, condition (11)
can be satisfied by a totally uniform beam incident upon an inverse square electron density distribution. Interference effects are unimportant for incoherent illumination sources, including induced incoherent laser beams 7 as well as ion or electron beams.
In conclusion, it has been shown here that it is theoretically possible to illuminate a sphere in an absolutely uniform manner. The conditions for doing so are: 1) that the energy density resulting from any one laser beam is given by (11); 2) that to each beam belongs an opposing beam situated at the opposite point on the sphere; and 3) that the beam targeting angles satisfy the conditions (5), (7), and (9). These three constraints are satisfied for an i 5
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